Background: The WHO in 2008 developed the Urban Health Equity Assessment and Response Tool. It is a user-friendly guide for stakeholders and decision makers at national and local levels to identify health inequities. Moreover, using such tool will facilitate decisions on viable and effective strategies, interventions, and actions that should be used to reduce health inequities. Aim: To assess the health equity in a disadvantaged district (Gezerit El Warak) located in Giza province, Egypt. Materials and Methods: A population-based survey was conducted in the study district. A total of 643 heads of households were interviewed using Urban Health Equity Assessment and Response developed by WHO. Indicators of key health outcomes and major social determinants were calculated and then compared with the corresponding national indicators.
INTRODUCTION
Urban population is expected to grow to 4.9 billion by 2030, with the most rapid growth occurring in the urbanized areas of Africa and Asia [1] . Slums and squatters constitute ~20% of all households [2] . The definition of a 'slum' is still a controversial issue, and there are many definitions of slums. The majority of slums share in common a lack of basic urban services, including clean water, improved sanitation, and insecure residential status [3] .
In Egypt, slum areas are increasing especially in Cairo and Giza governorates; their exact proportion is not accurately estimated owing to many definitions for slum. Operational definition used by municipal authorities to define slum is 'Residential areas characterized by being developed in contradiction to planning and building laws and regulations in the absence of state's supervision [3] . The research studies in Egypt for health assessment of slum dwellings are scares: some are related to child health [4] , whereas others are related to maternal health [5, 6] . Most urban residents in sub-Saharan Africa live in slums often characterized by a lack of basic services such as water and sewerage. In the Langos slum area located in Eldoret town, Kenya, most people (91%) used wells as the main source of domestic water, whereas the rest used tap water [7] . In India, a pilot cross-sectional study was performed in four urban slums of South Delhi, and it showed that 75% of the participants did not use any method for treatment of drinking water and 45% consumed water from privately owned tube well/bore well [8] .
Slum upgrading, at its basic level, involves improving the physical environment of the existing area, such as improving and installing basic infrastructure like water, sanitation, solid waste disposal, electricity, access roads, and footpaths, as well as home improvement and securing land tenure [9] .
The Urban Health Equity Assessment and Response Tool (Urban HEART) was developed by the WHO to equip policy makers with the necessary evidence and strategies to reduce intercity and intracity health inequities [10] .
The adoption and use of Urban HEART by national and local governments, community organizations, and urbanized or rapidly urbanizing communities are intended to guide policy makers and key stakeholders to achieve a better understanding of the social determinants of health and their consequences for people living in urban areas, stimulate them to make strategic decisions and prioritize specific actions and interventions that are tailored to the needs of vulnerable and disadvantaged groups in the urban areas, and support program managers in improving intersectoral collaboration and communication strategies related to the social determinants of health. Despite the attempts of the Egyptian government to limit informal urban growth, the expansion of informal settlements continues. According to the 2006 census, it was estimated that 60% of Egypt's urban population was living in unplanned settlements. In Giza Governorate, there are both urban and rural areas. People who lived in agricultural land changed their lifestyle characteristics by building houses for their own use or selling their lands to others as construction land, which is an illegal act. Accordingly, many unplanned residential areas or 'Ashwa'iyyat' -in Arabic language -were created. One of the districts affiliated to Giza governorate is El Warak district, in which Gezerit El Warak is located. Gezerit El Warak is considered an unplanned residential slum area on the River Nile with no access to motorized public transport. The total population is around 20 000-35 500 inhabitants but there is no accurate figure for the total population. Gezerit El Warak in the past was an agricultural area; however, in recent times, most of the inhabitants are working in freelancer work or other jobs in the government, especially young adult population. According to our best knowledge, there were no research studies conducted in this area.
The main objectives of this study were to assess the most common health determinants that affect the health of the population living in Gezerit El Warak, as one of the disadvantaged places in Giza city; to compare the social determinants of Gezerit El Warak with the national standards to pinpoint the gap in health equity; and to come out with appropriate and practical responses to reduce health inequities through inter-sectoral action and community engagement.
MATERIALS AND METHODS

Study design
This is a cross-sectional population-based study based on household survey. The study population was the head of the households.
Selection of the research site
Gezerit El Warak affiliated to Giza governorate was selected owing to its location as unplanned residential slum area in the river Nile, with no access to public transportation and other needed social services. It has extremely narrow lanes and streets that do not allow any private cars and public transportation buses to move inside this island, and no other means of transportation after 8 p.m., as the only two boats (one private and the other is public) finish their working hours at 8 p.m. This makes life difficult for those in emergencies who may need to get to a hospital quickly.
Stakeholders' awareness
An orientation workshop was organized to brief the stakeholders about Urban HEART concept and methodology in Gezerit El Warak. The workshop was held in a hotel in Giza and attended by participants representing the Ministry of Health and Population (MOHP); members of the local Council of Gezerit El Warak; different sectors of the Giza Governorate, such as Health, Environment, Agriculture, Education, Local Development, and Social Solidarity; nongovernmental organizations (NGOs); focal point of community-based initiative at MOHP; and WHO's Representative Office, Egypt.
Stakeholders' response
To complete the cycle of urban HEART, the Ministry of Health and Population in collaboration with the WHO country office organized a workshop participated by the city authorities, local community, and representatives from NGOs to share the results of equity assessment in Gezerit El Warak and come out with possible responses to tackle inequities.
Involvement of local community
A meeting with youth volunteers nominated by the head of Youth Associate of Gezerit El Warak was held at MOHP to discuss the objectives and methodology of the study. The youth volunteers agreed to provide the research team with the geographical characteristics of Gezerit El Warak and the distribution of the residential areas in the study site using a map of the area. In addition, the youths volunteered to help the field team during surveying the houses. Discussions were carried out about the importance of involvement of the members of local community in the process of study and sustainability of the project.
Tool of the study
The Urban HEART that had been developed by the WHO centre for Health Development, Kobe (Japan) [10] was adopted based on the local context and needs. A questionnaire was designed to collect data related to the study indicators (key health outcomes and key social determinants of health). According to the guidelines of Urban HEART, health outcome indicators were further divided into summary indicators (infant and neonatal mortality rates, which obtained from MOHP records) and disease-specific morbidity (hypertension and diabetes mellitus). Social determinants of health have been categorized into four domains: physical environment and infrastructure, social and human development (which include smoking and overweight/obesity), economics, and governance (spouse participation in the last referendum). Regarding governance, when the respondent was wife, we asked about her participation in the last referendum and then we asked her about her husband's participation, and vice versa when the respondent was the husband.
Sampling and sample size
The study population was the head of the households. Many key indicators were used for calculating the sample size. These included the prevalence rates of smoking, hypertension, diabetes mellitus, immunization coverage, and illiteracy rate. For each indicator, a sample size was calculated and then we used the one that yielded the largest sample. The formula used included sample design effect (=1.5) and the anticipatory rate of nonresponse (10%) and the lowest prevalence rate (according to the information provided from the health affairs in Giza/MOHP, the prevalence of hypertension was 17%). The confidence level was set as 95%. A sample of 616 households was obtained. We decided to increase the sample to 660 households to overcome any incomplete data in the questionnaires.
The study district was divided geographically into seven residential segments. A landmark was identified for each segment and then the field investigators moved in clockwise direction to visit each household until reaching the sample size required (equal sample from each segment).
Four teams attended 1-day training workshop for data collection with emphasis on the objectives of the project and the techniques of interview and filling the questionnaire. Measuring the weight, height, and blood pressure was done. Each team consisted of a physician from the surveillance unit at MOHP and one of the youth volunteers as a guide for movement inside the Gezerit El Warak.
Piloting and pretesting
The questionnaire was field tested in the same area of the study to examine feasibility and accuracy of the questionnaire. In this pilot study, 30 households were interviewed and not included in the study sample. The results revealed that questions related to the piped water supply and safety of water for drinking need to be more detailed. Moreover, some points in health expenditure need to be clarified, that is, changing in the wording.
Data collection
A door-to-door household survey was conducted in July 2011. All questionnaires were reviewed by MOHP research team for verifications of data completion on a daily basis. All copies were submitted to the statistical team for data coding, entry, and cleaning.
BMI of the adult respondent was calculated from height and weight and participants were classified accordingly into underweight (BMI <18.5), normal (BMI: 18.5-24.9), overweight (BMI: 25-29.9), and obese (BMI 30+). The mean systolic and diastolic blood pressures were calculated from two readings, and participants were classified as hypertensive if the systolic blood pressure of at least 140 or diastolic blood pressure of at least 90 [11] . Smoking use was defined as self-reported current smoker of cigarette, shisha (water bubble), or both.
Statistical analysis
SPSS version 20 (IBM Corporation, Chigago -IL USA) was used in data cleaning and data analysis. For continuous data, descriptive analysis in the form of mean and SD was used to describe the data. For categorical qualitative data, descriptive analysis in the form of frequency tables, percent, and rates was calculated. Double data entry using SPSS data entry module version 4 (NY-USA) was done to ensure minimal data entry mistakes.
Two matrices were formulated, one (A) for health determinant indicators, whereas the second (B) for health outcome indicators. The red color cell indicates low performance of Gezerit El Warak with at least 20% lower than the national indicator in The Demographic and Health Survey (DHS) survey, 2008. The yellow color cell indicates a slightly lower performance (<20%), whereas the green color cell indicates the same or better performance.
Research ethics
This study was approved by the Research Ethics Committee of the Faculty of Medicine, Ain Shams University, Egypt. The questionnaire of the study was anonymous, and informed consent from each participant was taken after clear explanation of the purpose of the study.
RESULTS
Overall, 643 household heads (husbands, or wives in case of absence of husbands) who completed the survey interview. As shown in Table 1 , the mean age of husbands was 44.1±13.4 years, whereas for wives was 36.2±11.8 years. The mean family size was 4.3±1.6 persons. The mean monthly income was 931.1±531.1. Egyptian pounds.
Illiterate persons accounted for 42.5% of the total (39.1% among males and 53.7% among females). Only 4.5% of the households got a university grade (5.6% among males and 0.7% among females). The main job was handicraft work or vendors (58.0%). Most adult females were housewives. Approximately 6.1% of the household heads were working as farmers. The rate of unemployment among respondents (males or females) was 2.0%.
Matrix (A) showed red colour cells for safety of drinking water, interruption of water supply, connection to public drainage sewers, illiteracy rate, average monthly income per person and male tobacco smoking. Yellow colour was given to the percent of houses connected to water piped system and skilled birth attendance. Good performance was observed for fully vaccination of infants, unemployment rate and voter participation. The percentage of female overweight or obesity was close to the national figures (green colour) while the percentage of male overweight /obesity was slightly higher than the corresponding national figures (yellow colour). 
DISCUSSION
Urban HEART aims to equip policy makers with the necessary evidence on which to base strategies to reduce intercity and intracity health inequities. Egypt as a member in Eastern Mediterranean Region was among the countries that implemented the Urban HEART at the first phase of program implementation.
To assess the health equity in Gezerit El Warak district, two sets of indicators were used (health outcomes and social determinants) and then compared with the national indicators. The health outcome indicators are indicative of the major outcomes or effects of multiple factors and drivers in the performance of the health system and other sectors associated with the determinants of health. Social and environmental determinants are practical approach to reduce health inequity. Furthermore, social determinants underlie most health behaviors, risks, and outcomes [10] .
Regarding the results of health determinants in the study area, physical environment and infrastructure are the worst indicators, as all houses in this slum area are not connected to drainage public sewers and less than one-fifth of houses drink safe water, although four of every five houses are connected to piped water system. Moreover, all houses complain of interrupted water supply. Almost in the majorities of low-and low-middleincome countries, slums are not officially recognized by municipalities, or local authorities, and are therefore not included in planning or aid considerations. Unsanitary life in slum areas, as reported in many developing countries, creates major problems and adverse health effects such as increasing in mortality rates and morbidities of communicable, noncommunicable, and reproductive diseases as well lower life expectancy [12] [13] [14] .
Regarding the indicators of social and human development, the results showed a higher rate of illiteracy among household dwellers when compared with the national figure. Illiteracy is one of the sociodemographic characteristics of urban slum dwellings in Egypt [4, 6] and other developing countries, as it is related to the poverty and cultural situation [8] . The results showed very low monthly income of the households, which is a sign of absolute poverty (<1 USD income per person per day; the exchange rate for one $US=7.5 L.E. at the time of the survey).
The prevalence of tobacco smoking among males showed a higher proportion compared with the corresponding national figure. Moreover, the prevalence of tobacco smoking among males in this study was much higher than that reported in other studies conducted in slum areas in India, Peru, Nepal, and Kenya [15] [16] [17] [18] .
The MOHP in Egypt established a primary healthcare center inside this disadvantaged area, with available complete services of maternal and child healthcare. In addition to the primary healthcare center, there are few private and NGOs clinics. Overall, most of households had accessed the public primary healthcare center to get their preventive services as it is free of charge; however, private clinics were considered the preferable place for curative services, in particularly at evening times. Therefore, the current results revealed a good coverage of infant immunization. Similar results were reported in Cambodia [19] .
Most adult males were engaged in handicraft jobs. That is why the unemployment rate was low in this study. For governance indicator, we selected voting for the last constitutional referendum; the results showed a positive attitude for participation. This attitude of the Egyptian population toward voting was much improved after Arab Spring revolution. One of the main reasons of nonparticipation was not holding national identification card.
In this study, both infant and neonatal mortality rates were lower than the national figures. This may be attributed to the high vaccination coverage among children in the study area, as well as the availability of both governmental family healthcare center and private clinics, and some charity healthcare facilities provided by religious organizations. These services provided antenatal care, and about three-quarters of women were delivered under supervision of a skilled birth attendant. According to the literature review, there was no consensus of higher child mortality rates in urban slum compared with urban areas. Some studies reported that living in a slum neighborhood was associated with high infant mortality irrespective of individual and household characteristics, and this risk was attenuated among children born to women who had received antenatal care from a health professional [20] . The results of another study suggested that it may not be necessarily the place of residence that matters for child survival but, rather, access to services and economic opportunities [21] . In contrary, other studies reported high child mortality among children living in slum areas compared with those living in urban areas [22, 23] .
The prevalence of hypertension among either males or females was considered high in comparison with the national figures. Our results were in agreement with other studies in slum areas in India, Nepal, and Nigeria, where they reported high prevalence of hypertension [15, 17, 18, 24] . Similar to the high prevalence of hypertension in this study, history of diabetes mellitus was high among both males and females, a figure that exceeds markedly the national figure. In this study, a high prevalence of diabetes was reported. The occurrence of diabetes among urban slum residents may be attributed to eating behavior, low physical activities, and smoking cigarettes [18] . Depending on the history of morbidity among households is not an accurate estimate.
Based on the study results, the major problems identified were high prevalence of tobacco consumption among males, high adult illiteracy rate, residents' with no national identification card, high prevalence of hypertension, diabetes, inadequate sewage disposal, lack of safe drinking water, and finally, difficultly in access to transportation.
One of the benefits of using Urban HEART tool is the response part. Response activities followed the workshop included improving the transportation to the island through the purchase of a new ferry by the governor, establishment (under way) of two workstation for water purification, and implementation of sanitary and solid waste disposal facilities by the Governer and selected nongovernmental organizations. In addition, tobacco control activities were introduced by the nongovernmental organizations, health volunteers, and the tobacco control unit in the MOHP. Searching for people without national ID was conducted by local nongovernmental organizations. Necessary logistical support was provided to the health center in the area, and patients were screened for noncommunicable diseases, with a family folder developed for each patient.
LIMITATIONS
In this study, some morbidities and behavioral risk factors (e.g. tobacco smoking) are self-reported, and thus are subject to measurement bias. Moreover, this study was done in 2011, but we compared the results with the national data available using mainly DHS in 2008.
CONCLUSION AND RECOMMENDATION
The main health determinant inequity (lower performance) encountered in the study area was the physical infrastructure. Moreover, there were higher percentages of hypertension, tobacco smoking, and history of diabetes mellitus compared with the national figures. Other health determinants were close to the national figures, which indicate that not all urban slum areas need the same interventions for upgrading and improvement of the health status of their dwellings. There should be a tailored intervention program for each slum or disadvantage area according to the assessment of its health determinants. The benefit of applying Urban HEART tool was the immediate response from governmental authorities and NGOs and the involvement of local community to reduce their health inequity.
Steps taken toward sustainability include ensuring community participation at all stages of planning, implementation, and monitoring. Dissemination of this successful experience to other areas is recommended.
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